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Patent Claims 

1 . A drive unit, particularly of a vehicle, with a cooling circuit, 
comprising 

1.1 a hydrodynamic retarder (100) containing a rotor blade wheel (11) 
and a stator blade wheel (12), wherein 

1 .2 the hydrodynamic retarder (100) is arranged in the cooUng circuit and 
the working medium of the retarder (100) is the cooling medium, 
characterized in that 

L3 the retarder (100) comprises means, in non-braking operation, of emptying a 

quantity of residual fluid against the extemal pressure built up by the cooling 
system. 

2. The drive unit according to claim 1 , further characterized in that the means for 
emptying are means for aspirating the quantity of residual fluid out of the 
retarder. 

3. The drive unit according to claim 1 or 2, further characterized in that the 
means for emptying comprise a least one cylinder (30, 40), which is 
connected with the cooling circuit (120) and/or the retarder (100) via lines 
(32, 33,41,42). 

4. The drive unit according to one of claims 1 to 3, further characterized in that 
the cylinder (30, 40) is attached via a line (32, 42) to the point of highest 
pressure in the cooling system (120). 

5. The drive unit according to one of claims 1 to 4, further characterized in that a 
throttle (43), particularly a controllable throttle, is arranged in the line (32, 42) 
from the cylinder (30, 40) to the point of highest pressure. 
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6. The drive unit according to one of claims 1 to 3, further characterized in that 
the means for emptymg further comprise a switchable valve (31). 

7. The drive unit according to one of claims 1 to 6, further characterized in that 
the cylinder is connected via a line (41) to the cooling circuit (120) at the 
point of lowest pressure in the cooling circuit. 

8. The drive unit according to claims 7 and 4, further characterized in that the 
line (42), which is connected at the point of highest pressure in the cooling 
system (120), and the line (41), which is connected at the point of lowest 
pressure in the cooling circuit (120), are connected at opposite-lying sides of a 
piston (37) at the cylinder (40) and in that the piston (37) is placed imder 
pressure by a pressure spring (36), which presses the piston (37) in opposition 
to the pressure supplied through the line (41). 

9. The drive unit according to one of claims 1 to 7, further characterized in that a 
pressure relief line (64, 65) containing a pressure shut-off valve (62) is 
connected to the cooling circuit (120) and/or the retarder (100), the pressure 
shut-off valve (62) being introduced in a controlled manner into the pressure 
relief line (64, 65) in such a way that it opens during transition of the retarder 
from braking operation to non-braking operation. 

10. The drive unit according to claim 9, further characterized in that the pressure 
relief line (65, 65)* is connected at one end to a point of low pressure in flow 
direction in braking operation in front of the retarder (100) and at its other end 
to a point of high pressure at the retarder (100) or behind the retarder (100), 
the pressure at the point of low pressure amounting, in particular, to a 
maximum of 2 v4 AM^OT 
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^ [Translator's Note] Typograhpical error. "64, 65" is presumably intended. 
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bars and the pressure at the point of high pressure amounting, in particular, to 
between 1 1 bars and 30 bars. 

11. The drive unit according to one of claims 1 to 10, further characterized in that 
the drive unit has a motor (1) and a transmission and the retarder (100) is a 
secondary retarder that is arranged in power flow direction behind the 
transmission. 

12. The drive unit according to one of claims 1 to 1 1 , further characterized in that 
the means for emptying the quantity of residual fluid comprise a cylinder (40) 
having a piston (37), to which a first high pressure is applied on one side by 
means of a line (42) that is attached in flow direction behind the retarder (100) 
at a point of high pressure in the retarder stmctural member in the cooling 
circuit, and to which a second low pressure is applied on its opposite-lying 
side by means of a line (41) that is connected in flow direction in front of the 
retarder at a point of low pressure in the retarder structural member on the 
cooling circuit. 

13. The drive unit according to claim 12, further characterized in that a throttle 
(43) is placed in the line (42). 

14. The drive unit according to one of claims 1 1 to 13, further characterized in 
that the retarder structural member additionally has a pressure shut-off valve 
(62) in a pressure relief line (64, 65), the pressure relief line (64, 65) being 
connected at one end in flow direction behind the retarder or to the retarder 
(100) at a point of high pressure and at its other end in the flow direction in 
fi-ont of the retarder (100) at a point of low pressure of the cooling circuit. 

15. The drive unit according to claims 13 and 14, further characterized in that the 
line (42) is connected at its end lying opposite the cylinder (40) to a control 

AMENDED SHEET 




06/23/04 EP03 10249 

PG 06007WO / Voith Turbo GmbH &Co. KG / PCT/EP03/10249 / SWR Emptying / SMI / PM / SH/ 20040460 / June 2, 2004 

15 



valve (17) and that the drive unit additionally has a change-over valve (13) in 
flow direction behind a connection (71) for feeding cooling medium into the 
retarder and in front of the retarder (100), which is constructed in such a way 
that, in predetermined switching positions, it diverts cooling medium through 
the retarder (100) or through a bypass (66) around the retarder, and in that the 
control valve (17), the pressure shut-off valve (62), and the change-over valve 
(13) are switched or controlled by application of pressure, 

16. The drive unit according to one of claims 11 to 1 5, further characterized in 
that the retarder (100) has a single connection (71) for introducing cooling 
medium and a single connection (72) for carrying away cooling medium. 

17. The drive imit according to one of claims 15 or 16, further characterized in 
that the control valve (17) and the change-over valve (13) are designed to be 
completely sealed in the direction of the retarder in the predetermined 
switching directions in which the cooling medium is diverted through the 
bypass (66) around the retarder. 
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